Differentiation of a mouse neuroblastoma variant cell line whose ornithine decarboxylase gene has been amplified.
Differentiation of mouse neuroblastoma cells has been shown to be accompanied by changes in polyamine metabolism and a decrease in polyamine content. We have previously shown that alpha-difluoromethyl ornithine, a suicide inhibitor of ornithine decarboxylase (ODC, EC 4.1.1.17) and suboptimal concentrations of dibutyryl cAMP (0.1 to 0.2 mM) are effective in inducing the differentiation of mouse Neuro-2a (N2a) neuroblastoma cells. Exogenously added putrescine or spermidine can block the action of DFMO and dibutyryl cAMP, suggesting that polyamines may play a regulatory role in neuroblastoma differentiation. We have now isolated from N2a cells a clonal variant line, DF-40, whose ODC gene has been amplified by 40-fold. The DF-40 cells overproduced the ODC enzyme and contained very high levels of putrescine, spermidine and spermine. Treatment of DF-40 cells with dibutyryl cAMP or DFMO/dibutyryl cAMP led to a more than 80% reduction in polyamine content. Such a decrease did not cause the DF-40 cells to differentiate. Polyamine content in the treated DF-40 cells was still comparable or higher than that in the undifferentiated N2a cells. In contrast, serum-deprivation induced full differentiation of DF-40 cells. Levels of polyamine in the differentiated DF-40 cells, however, were also found to be comparable to that in the undifferentiated N2a cells. Exogenously added polyamines could not block the differentiation of DF-40 cells induced by serum-deprivation, suggesting that the action of polyamines in regulating neuroblastoma differentiation may depend on the presence of serum factors.